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ABSTRACT : PURPOSE: To realize a reduction in an on-state voltage and the improvement of a 
current, which can be turned off, in a reconciliation manner. 

CONSTITUTION: An N-type layer 43 having an impurity concentration higher than that of 
an N" layer 42 is provided between the layer 42 and a P-type base layer 44 
Moreover, P+ layers 91 having an impurity concentration higher than that of 
the layer 44 are formed in the exposed surface of the layer 44 which is connected with an 
emitter electrode 51 . As the layer 43 is provided, a carrier distribution in the layer 42 
approaches a carrier distribution in a diode. As a result, an on-state voltage is reduced as 
the value of a current, which can be turned off, is maintained high. Moreover, as holes are 
easy to escape from the layer 44 to the electrode 51 owing to the layers 91 , the value of 
the current, which can be turned off , is improved. 
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50 [0 0 2 5] l4 0|gi©gBH 81&V»LJB3©V» 
ft 2 ®¥ttfMWIHB)ll <0¥*fl£JB&aauSK^ 1 

[0026] nstomHommn, *ifcv»wfS3©v» 
•rnfrtD&ywimr- bm^m^mz^>x, mm 

[0027] ^6©%^©g««, msv&wvmfBitf 
40 -vm^m#mm\z^x. mtBme^m^mnfi. n 

S2S8 1 0*J»#JB£»ilU^K^ 1 ©¥*#B©Sg2 © 
[0 0 2 8] M7 OXnoilBtt, Sglfc^LSi!6©V> 

snx*3t). Mis®4©^*^Brostaffi55t v m>\zm 
&-rztiiimmim<Dffl\z&&nxwi&t<nx^z. 

[0 0 2 9] «8©38^0^Btt, ^1 7 <D%W05*es»V 
50 W*<ll(rtB»5 0¥*^«o-fi|JKJ;r)«»©*{t«tfiffli 
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•5. 

to o 3 o] f£9o&w<D$im\z. k8(D^m<Dmmy 

[0 0 3 1] 110 ©SgBJoggrau « 7 ©SgHJ©3ail£ 

[ o o 3 2 ] a? 1 1 0%w<Dmm\t, m ra^ts i o 
taiaa? 4 ©*«#«#, ^vm&mvmmz. mmm 

as 7 <D¥mtimzfo<®ft\z£ti&Tmmk&k6 $iss 

HCfcfc, staffs, 
t 0 0 3 3 ] m 1 2 ©fi§BJl©giH«:. fg 1 nbfg 1 1 

wi2»©jss6^H-rs<t 5 tcj^sn, tti^gj 2'©¥ 

te*5 i 6>^ttiti£&ft£$tt 1 **ft§j!©a5 
t o o 3 4] a* 13 ©5^©*«ft; ■^•3 ©Jft^igft 
«k 5 j§?j&$ n, rtiam 2 ©%g#Mi|£t*;5 i 6 

c o o 3 51 al l 4©^is<D«je^ia, 

i & fete, as i mmkoki 
Mmmmwzmnmon 2 ©#»#ji £4m& wie 
a? 1 *stc«ttrieai 1 <»*&#mw*&bj$&ni 3-n 
\z \tmmm 2 o^nmmummi-^ f 

auieas 2 o^^jBo^ie^^i 0 feK^jw^^ 
tan 2 *«io/F«4s»*ax Cn$r% ft b**Vr, 
a? 2 '*«93£®ai 3 weas 2 ©**roJi©* 
H*»ic»j«-r*jB 1 ©ftAiei> wisai 3 ©4*# 
mv&mtzm 1 w^o^wft&^^ififtrs rtt 
<t o x. weal 3 <D*m#m<Dmt8 k&\zm 1 mmm& 
©as 4 zmmTzm 2 ©a ax® t, Mteai 



®ffl¥-8-3 1 6 4 7 9 

12 

3 ©a-Ax^t,' w,taa?4 cD^^g^jii^ j; 

~?%Z£l,Z&-oT. ^&<<hfc||filE&4©¥i*#:fl 

ati©**±fi<f, miem* taffiau ©¥##b. 

*ai 1 ©I8t. M8B«^fflS-rs «fc 5 £MG«ft|t± 

fc*«#f *fnr*Ji 1 <©«JBxet v «jB$nfew«a 
r. mE*ft©*«^«ftnwm& iTa-r« 2 
«^o*w±i:ieiiis&«[s-rsB2ro|s©xs<>:, w 

^rm^mmm^mmt&m^misimz^-r^m 3 

20 &4&vn5<D*mte®<D&m<D±\zmmft*mm-r2> 
c tiz J;o.Tai i o^fssMtsist. wib^ 

v c 0 0 3 6.i : ai 1 5 tomwvmt-xm^ nitvim 
^m^m^mm<omm^miz^x, mm 
1 <di$$ x#T V! Wia»*isfiiaai 3 $ 

t o 0 3 7.1 mi&to&mvmxttm*, m 1 4.©»w 
, ,t©j$*x^;.;^^ 1 1 - 

I:o;o i> .8 i ; .aw 7 ;©3¥W©«ft*'»H;. IS 1 4*t<,> b 

n 1 |©^^©^i»©iB«y-. hM*mmm<z>9k 
T*ai 1 ^a©.*^s^*^*B^sxst. 

.0 x&^M#»ji©i6 2 4«a©4*#:e*ii[g-r-5 c 
tfiio't; s9teas2©*i»ft:Hg:^-r-5xet, & 

40 c 0 0.3 91 mi 8<b%m<pm&jjmt. m 4m>v 

'%i 6 ©V^^©32W©*fi»y- hH#^#:^S©M 

^^%M«fjM&oai2 ««s©f «#:iiisi^2pirr 

*ISi ; . ^M.¥*#:S^©— %±ffi\z?& 1 #«M© 

&*M£&wl?z>zl t let o xai 1 ««a!©MiBai 1 



[0 0 4 01 IBl:9©Aii©»fi^», mi 8©56BJ 

©*&&*- >ii*3»#SB©iKfi*^te*s^T, saiss 
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i mmm^sg^&.x-r^xma^ mvimzmfcisn 
itmum*m-r%\/i?x N/t*->£WE¥2*#£;K# 
v>m-jj&ffi(D±.\zmi&-?z l j:mt, we— js±m<o 

co o 4 i] 12 o <D&we>m&umt. ism^l 
i 1 6 ©li-rtij&^cossBjcD^y- hM*mfo&wv>& 

wei i ©*«#« twEi 2 oiHMcjion 
izftw-stxrcm^mmmmom 2 6 ©¥*# 

[0 0 4 23 ^2 1 05SWOSBi^«stt, 12 0©&BJ1 
©*g&y- h&¥*fMftK®ttB*ttlC*V>T. WES 
=^OjEH4fT5^ 1 #«S!©¥9*#: 

©_hKXtr**->* J: o TWE1 6 ©¥3*fc® 

[0 0 4 3] 122 ®3B«6)|ti&#&& 120 ©5891 
©!6*y-hffl*«MI««©«tt*aK:*v»T. WES 

4s»axe«t. =^©£K£#t-£<£^sii6«iaf©i2 

«&©— ^3EMO±lC, l23|«M©>Rffi|&&aALfc 

tkcm-re cttio twei 6 cD¥*fMe»tt-r 
sis t, wei 6 ©¥«#©©3tBi;:i 1 iuss©* 

#64&£££AL fcmfc&IKT -5 C £ 1 «fc o TWEI 1 ©# 

[0 0 44] 123 OXROl&HrSti. 122 ©5gBJ| 
©«e»y-hK*»^1BOSSS^K*i,iT» WEI 

i <D*m#®*:wi$.-?zxm&, mmmzMf&isntcm 

□ PS>X h/1*->£WEl6©¥##JS© 

ms©;Rt>E4&£WEi 6 o^m&snmmizmsimiziz. 

AtSISt, WEI 6 ©*3*#:J3©^ffilCgiR«l;;& 
[0 0 4 5] 12 4 0>&W<!>®MJjmt. 11 4&^L 

123 <DV5-f nftomwommv— hm^m&mmvm 
mumz&^T. wei 2 ©¥#&)§, WEi3©¥$ 

WtlCi, C»RtfC4&l,fcfc*, £ng(DHfll«t 

Ca<c3<c4 tttsi^ic, meai 1 ©ftAie* £ 

CAME* 2 ©SAxeatfTfrfrtt* c i £WSB if 5. 
[0 0 4 6] 12 5©»M©SBi^aitt. IH^L 

124 ® ir^rn^raxnoiftRy- bs#j*<*s«©& 

«^ttfc*V»T, WEl4©¥*#/i©£®fcllilMI 

fflo^HrfcftAWMWftcticAtjT, WE14© 



< 8 > WHPF8-3 1 64 7 9 

tttitft© Afr>l 7 ©¥*#B S«iSt5l4CDaAIS 

[0 04 7] 126 QftnoaG&Hfttt. 125 ©58BJ3 
ha*«W**«Otta^8slc4J^T. WEI 

n, -£©&t> coi/?xh^->m^tiTi 
v>T. ll#«a<o>F»E!fe$aAbii;«-r*c«i:fr«to 
T, WEI 7 ©¥*#)I*tWEl 4 ©¥*«*H©mffigB 

AxsTffl^snsroEu^x K/t^— >«qrt-«nn 

Mitt, WEl5fc<fctfl7©¥3g#J§j$i, WE14© 

IC, ^ft^ftj^WKIBQ LTV** 
[0 0 4 8] 12 7 ©|fiBJ©SJjg^«, 12 5<D%B^ ^ 

©WW-hai*»«S«0«ft^titK*^T, WEI 
3 ©aAXSItfcW-*! 2 *«ffl0^j»fi^C!)aA*«, 
WEI 4 ®&AXS£&t*«* 1 flMUkOTOfilfaa&A 

a? aicit^T. z.e>$iimmm<D*m®>\znnmz&&is 
te^nm\z&^ z t t-r-s. 

[0 0 4 9] 12 8 0fBBJCD»jg*att, ftl 4*Hl 
12 7 O Wf n«»058lfl©«»y- hS^i»#:giS©M 
jfi#&tC&V>T, WEI 1 ©l$3cX@at, WE«£J&J& 
Ufc^KWEatiRJR&T^^ t LTl 1 m9m<D7FMto 
SftAl, *©«*6«fr*CiKJ;oT, WEI 2©* 
*#»«k 0 t> W&ift£©it5v>l l WtficD! 8 ©¥& 

WE»©jssRtc^-r'5xe^'&trJitswa 

50 [0 0 5 0] 12 9 4>9H!<DWfi#t6tt. 11 44WI 
12 7 OV»-f n*>©»W©t6ifty- hI!*i»#:&B©» 
ifcfrifcfcisHT, WEI l cDf^SiSo^i;, WESI, J 
JfeS^fcWEl 4 ^.kOfWEl 5 oft^MOffiUl 
{c, SRl5©*5»fltB©^iWil&«Bll^Me«)lc»«L 
ft WMEOttAl-CJB 1 *H©^»li»*ftAU, *© 
HffittSCifcioT. WE12©^^j;t) ! b^F 
«^»flE©iftVil 1 ^«S!©1 8 ©^«#:S*WE«© 
MSttlCMf «&ffl^iC, WEl4©¥3JS«cJS©8rflTO 

\z, m®m4<»¥mtem£K)%*MV!imm<om>m9<D 

40 4»##Jifc»j«-r*xa*. £SK<»*£ 

[ 0 0 5 1] 1 3 0 O&WOS&mijmi*. 12 8*fc« 

129 ©fgw©iteiBty- ha^*#sB©sift*a{c*3 

V*T> WEI 8 ©¥«^BS;^-r<5fc«)©l 1 

©^iW%©aA*tfft>nfea{c, wE»©^stciffiigiiia 

[0 0 5 2] 

[%w©^«i©^jii] 
so <$£mv>m& i >bs i zo&mo— nm<DMt&<Dt& 
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my- h$>¥m#mm<D¥m®-z&s.. jbtfk:,, .*s&y 

— h*!^*#gg©— Mt LT, Um I G B TSf^T 
ffiWtS. |g|2«Bllt^bfcUS!l GBT©-6B-fe;U 
©ffltf>¥®S, E3ttEI2lc^Lrc-|B5-fe;KDA-A»r 
ffiTOgU^fTr® S. 0 2 «ig 3 WX5 y 5 

i tezummmmm 5 0 ««Dini^wi-^i*nTv» 
*• 

CO 0 5 3] EJ1 K*SUT\ 3 0IJUI1GBT, 3 1 
1*35 1 ©*«e£:LT©X5 y^Sffi, 3 2 Mfy— hffi 
«. 3 3 1*9*- My H. 3 4«-fiB-fe;H?fe5. . 10 

[0 0 5 4] 02 -BcXSm 3 IC&UT, 4 1 «^ 1 <D^m 
ftHtLTOP' D U^i'l, 4 2 «Sg 2 ©¥9H*:JI i 
LTON-B, 4 3tt$B3©¥i*#8iUT©NJB. 4 

fl»BtLT0N'I$7^«, 4 6te3l6©iM| 
#BtbT<75NVN--/7r@, 4 7«8t£UT©hU> 

4 8«*e«i»tuT©y-h«6j*R, 491^1 

ftittW-hm 5 0tt^Wi^iRIK, sittfgl 
©±Tfiffi£ LTCI5 y^MTB 1 T^LfeXS-^ 

mm 3 1 ©-grc& s. 521412 n-anmt ut©3 a? 

W * 9 mm. 5 31iff * JHW*, 5 6 tt h»V 47 
©£«R?8&-7&S. 2 tfeViT^JSMT^Lfe 2 

[00 55] y- mumm 8imnnmm^tmTs i 
o 8 . y^-hmm4 QfcNMTMmifiF-zfzrifttfv 

l/fc->'J^-h«77 («TBPSGfcW3)' % x 5 .y 

*mm 5 1 , y- hmm 3 2feo&— -M? h 3 3 tas 

i tfOA 1 (KTA 1 - s i ttvi) , n 

5 2 IJA 1 M o N i A u ■&&~e*tlretiBl&t< tlT^ 30 

So 

[0 0 5 6] y— b&m 3 2 tt-feJKDy- hS«4 9 £ 

tttt* nx^x> y->«® 49^ ey- My i* 3 3 

MA 9 ^ ^y- h/ty H 3 3 STO^jMKft^T^ * t 

tfcfc. ^^©MWf!»^*^^ffiT^(r-r •static 
[0057] ;r©s&te©j&&<DU£! 1 gbtt», p* 

3t, ^^S4 1 ®ail:N*n>y77|4 6 *<E&3 

n, i!©N + A*y7rS4 6(D«HGN-g4 2^E®$ 40 

tlTt^S. $ 6ICC0N-I4 2©±|CNJ14 3 *t|g|j 

"€-©±{CP^-X®4 4*t|HIS$nTV»-5. P^ 
-XJ14 4©gBS»CN*X$ y ^®«4 5*t|W«£,43V> 
T»ttKS«Sn, HCDN*X5 y*«#4 S®WR» 

eP^-714 4 Rtf 4 3 SaSLN- JB4.2 leg 
^*HU>fF4 7a<SBg2attTV>.5>. ' 

[0058] hu>?4 7om&\z\t, y-himm4 
mm 5o^M©B8PS5$-cy-hss4 9#tatt3n so 



#0f!¥8-3 1 64 7 9 

fi£o f T.y-K*ffi4. 9«M^>^4 7©rteu© 
y- h «iMlt 4 8^LTM-7I4 4 ©31® Kfcfinj 
U Jl©y-KSffi4 9*tMl6]-rSP^-XB4 4CD* 
S#t?**.JHMt5 80'&5hP>f4 7ffi 

y&m®4 5t:©N*i$7^4 5<oncEtt$ 

P ^- XB 4 4 ©S ttlM i Lx TBBS $ tiT ^ 

[0 0 5 9] y-h«ffi4 9©SB«BFfli!«Jg^5 0t 
tftoftTW*. BfW*&gtlBi5 0ttX5y^«ffi 

5 lfCi'jTSfcntHS. I5y^il5 1IJ, N* 

I5«y^ffi«4 5tP'<-Xi4 4i:iitIJSr5i5 
tC, N'I5«^«4 5RUtP^-X®4 4*tBBe$ 

fctty-h«ffi4 9tgEi«5Snfcy-lsffi«|3 2*5j;tf 
y-My H3 3*tN*X5y^<gJ^4 5RtfP^-x 

JS4 4 t*ea$nTES?$nTv^. s^p-m^^ 

B4 l ©'b3-^oSH±lcnp^^«S5 2*tffi|S$ 

tlTlri-5. 

[0 0 6 0] fct^.fiiHJE*t2 0 0 0 Vi&©ai^T©£- 
a?^©tft*7Ktt. ^M^it5P^-xl4 4© 
SttiB*fcttN + X5y^^4 5<7)*BB^5N-e4 2 
tN*r<yyr0iH 6 £©&#£-?©#£«& 2 0 0 tf 
m, CON-S4 2<DyFi(JB!(&«att5 X 1 0" cm-', 
hP>^4 7 ©MPS*i*5 4 m mT. N*X5 y^««4 
5 © h> >^ 4 7 0®Z\Zm 8 /tmT$5. N 

*X* y^®*£4 5 ©J6SCi: P^— XJ14 4tOj|^ 
B, P ^-X»4 4 i NI4 3 t <D&&m&Zf N g4 3 
i N" m 4 2 t ©»^B©«S fi, N + X 5 y ^ 4 5 

3 m-5-UT*?J7 (imf^S, N*A*y7rB4 6©ff 
*«*«J1 0 Mm, P*3VWg4 l©J?*ttiSs53 0 0 

[0 0 6 1] «tsgffiC9V)TtRnr«. X5 y^«ffi 
c E &, X5y>«ffi5 1 ty-h««4 9t©Bfcefje 

©y-NSffiVet &^iin-rs, tut>%y- ks*>t 

St, ^-Y^^mtS 3*tNl!lcSilSU^v*;U*^fi!t 

$n«. Ji©^^ji/sai;Tx5y^«ffi5 i^e>« 

. WNB 4. 3*«4bTN-S4 2 {caA^tlS. Jl© 
a A$ tlfc«^.ir J; D N VI y 7 7 S 4 6 V T P * 3 
V>7!?m4 1 tN-®4 2i©K7>I|gAM7X$n, n 
W^^Sffi5 2))>6P*3Ui?^l4 l*5«tiy:N*ny7 
r»4 6 SSfrUTN- @42 fc*-;i,*taA*ns„ 
■C ©^*«»SI^»IC ± DN'14 2 ©fitfx*t^it@lce 
TU I G.B T©§S(E|5fittii^-r-5. 

[ 0 0 6 2 ] N:"p 4 2 iCffiA^n^JlN-JPttx § y ^ 
«ffi5 1 ^feltTff < ©T»«75«. h k>5^4 7 ©Fb?© 
^-^O&S&i&SSt^gL.T. N"l4 2tP'<-XI 
4 4t©micNl4 3*^tenT^S. ^©feJiNI 
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4 3 \Z cfc -o T*-;UttP ^-7,S4 4 (C&SSf -5 Zttf 
MBSftSCtfcttO, N-JB4 2£:NB4 3 £©&# 
ifi«©N-f4 2 KJls-Jl/MWHSn. JBJKiLTN-Ji 
4 2«, Ei5 OKjfcLfcy-l*:*— HCDJcp^V'J 7^ 
flf<i:&£. £©fca&fi£5l5© I GBTOcfcpKN-flM 2 
©* V U T^**«X5 »jr«Tjl«5t <Wi < , 

Z-(D^ffi<D&i&<D I GBTt&V^Tte'g!!*© I GBT t 
Jttfc L.Tt>:fr>»JBElWK < ft*. 
[0 0 6 3] Jfclc. I GBT©* S^ttJBfc 

is s i ty- hti4 9 ton 
KBunsnT^fcy— h«jsv 6E & o va-fcttign-f 7 

Tfr>fc?**/HI(*5 StfPSfcRt), xa?^«gs 
i*6©lT©ftA*«ffiU P*3^^I4 1 

n-142 ^©5ft-;K&&A%>f? jt-ra. *®«n- n 4 

S52, ZS^M5 l-Mfc»Tfr<*» £&«5V> 
[0 0 6 4J £©t£NJi4 3«jfc— JkO«X3y^M 

L.Ti^«£E> 0J£«£©#llfi©JgteTtt2 0 0 OVUfim 
JPSftSC tO&ft, iI©gS©J93i-©NJl 

«£*© I GBTtW8ltOD«Hl3Wi«3n«Tr*C 

[0 0 6 5] H4f2il08)|a>JMB0)uai GBT, P 
I N^t- F&tft«£3fc©UgJ I GBT©:t 

[0 0 6 6] BHlcSs^T, VcBttr3k^^«jE, i c 
tini'jr^MNrc&s. £fcjfc«©;fc©fcp I Uit-i^r 
-H{COV>T>b, IGBT©*>«JEEt««3a:Vifttt 
HLfc. £©P I N^-f *-Htt. N-jgKl MmCDN* 

[0 0 6 7] 04O^97^&e«>&nSJ;5C, 
«iifciLT««E©5 0 A/cm 2 T?*>«JEE^Jtfe-f-5 
&. HT?tt2. 5V, £<DmffiOBffiT$>ZN 

14 SeWt&I GBTTB2. 7 V, N»4 3©&V> 
t*OIGBTTB3. 2VT&D, NB4 3£Kttfc 

I GBTCVt.isni JiKH?^-f H«OVi £3?LWB 
SOUTHS. 

[0 0 6 8] £U:©«fc3fc, £©3feSS©J&t8Ttt, US 

I G B TCDN" M 4 2 iP^— XJP4 4 t.OIBIrNJi4 

*7T**«t**t«TUftV>Uai I GBTS 
[0 0 6 9] *&. CO«*©»»Ttt, YV>f-A7 



(10) #M¥8-3 1 64 79 

4. UIIGBTCREI4, h W->^4 7 ©&$©$?$ 
5 6iEtt0ft*#4r?ft&3n«. ZL<»Tz#>. Z(D£? 
\ZbU>?4 7©$fcSSj&tNJB4 31l*£1yrtHZ9Ut\V1t 

m&\z°tz> t, 3 P'i' ^«ma«ipB*©&£ji)8««3SFrtit 

[0 0 7 0] 4#lCi«>5/3a.U— ^3>^#OJ;5JC3 
l'2'$ r «]£#i*V>$'&tefci:, COhl/>5 : -4 7©ife^pp| 
SB 5 e&aottJMWOSMaMttBVfcaUlfeU 

*<»«LTWBEa»*«*C#*. ^ThU>?47© 
©!£©&{£ LS^US I GBT£jf#rr*;i 

[0071] &\zz\<Dmn<DMm<Dumi GBTomm 
^irttcD— M«Kn-r«. h 5 ~h 1 2 ti#is-e©**> 

[0 0 7 2] ST, P^'J3>I|S6 0±CN*i6 1 
2> RIXN-S6 2*Jffl^Xtr^^->^j^g[c«t 

n-5. *fCN-»6 2©*BtCNai^iWi»SaAU 7 
E HZ£ D NS?FM*£tt1RlsNj| 6 3 £Jg 

ll:^ONl6 3ogli:pg^Mtt§ftA 

[0 0 7 3] r©X@(C^V>T, N-16 2, N§6 3 

&^C4tL;tt^, c:n&©(Mwtci<ci<C4fc& 
a ± -s tc NapRWfc&tf p ffl^ffcottAttKstfa: 5 

30 fc. Pffl**«©aA^¥k:ff&3c£j&t-e*s©T 
ttW«IB!WHI(l*n*. (H5#J8) . 

[0 0 74] &\Z, P^-XS6 4©36B5CV , S?X hSr 
MRU *JI«ElSteJ:»), #«Mn*WMt3WUT 
m*fcUS?X hA*->6 5«»»«*n, £<D]s*?7. h 
K*->6 5SV7i?tl / TP<-Xl6 4CSIl;N 

s!*»M&fc*«Kicffi a lt--mz^ k> l n + x 

3^t«6 6 MMtS tl5 (0 6 #R8) . 
[0 0 7 5] :ofP^-XS6 4MN*I5-^i 

40 C ©K^b^ 6 7 7?N + X5 y 6 6 -^n-enw^ffi 

itN + X5 y*mi&6 6 J:D»EV>ffT4t!K©lin«Rit 

>Xyf>^ffiTX?£YXi'tl/TR I E (Reactive 
Ion Etching) CJ; 0Xy9 1 >^ff K N + X5y*« 
^6 6*®*6N-J16 2STRar-S bU>9-6 8* 
(07#flg) . ■€•©«, |flj|6 7tx»f> 

[0 0 7 6] *^TH/^f6 8©^M, PA— XH 6 
4*5j;0:N + X$y^mJ«6 6 (C^^KK6 9*&f& 
50 P^-Xi6 4, N*X5y^fH«6 6RZfibU> 
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^Hfitf^ K-ysnttf u ->u 3 > 7 o a*«n$n h v 

>5^6 8 £Jii8:T£ (08#J!B) . 
[0 0 7 7] 'k\Zft.m Shfc# »J-> 'J 3 > 7 0 

>?6 8 'j ^ ij 3 > 7 o «r h 

U>^6 8 ©WOgB^TXy^Ay JT5 (0 9# 

[0 0 7 8] Z.(D'&ps<— 6 4 tN'IS-y?g« 
6 6 £©«iffi±©^blgt6 9j£tSfttfhP>^6 8 fcffl 
«£n&# U >J 3 > 7 0 ©3M±tcB P S G 7 1 £W 

mt% mi o#m> . 

[0 0 7-9r&i>TC0BPSG7'l4>&j&±|£U3;x 
h £«JB U J: 0 , BS&T<5> h W >^ 6 

8«S«©P^-71 6 4»p-t-N»*x-aV*fW6 6 

<&-«&h* h p >^ 6 8 fck^j-rs^ort pfetifr 

-> 7 2 S77 Jr £ l/TB P S G 7 1 JK)ljtfcj#$ 9 © 
X v^->if^ff\K h> >^ 6 8 tcatJSil^ 'J ij 
3>7 0©£ : ffi±K«W&SK7 l*#JKf-* (01 1 

#J1) .'■ ; ' : 
[0 0 8 0] *©«xv^>yT*aiii^p^-- %W6 
4£WX»9>mfe 6 £#S*f£&£$ P^- 
X® 6 4, N*X5'j> ^m«6 6RtX0rakig|jg 7 'itf 

E^snfe^^ffii^A i - s -i &iw£fn. : is ^ 

7 3 £ hV^^6 8 ©#>j ^'>-3> 7 o;»c^$ 

n •& y — hm&ty-hs* y h an** 

«*^j*'tn>. • - ' : ' '• ; * ! ' 

[ o o 8 i ] cojco^iixiW^s ^Cctb! '"c 
©^©^&©ug! i g b f*^ifeiia^'« d t**^ 

C [00 8 2] <mm<DMl& 2 >®1 3 tt. A^WcD-ft!! 
©^J®©j#!&©U!g I G B T©1«#¥li0. jgi 41*0 
1 3 IC^Lfc-SBt^WA- AW^^ifel^ftH 1 , 0 
1 5tt01 3fc^Lfc— ^Jp(DB-BW®t?^^ 
WBT**. 01 3 tizs yi^Ps 'l'feit^jB«*6» 

-it 5 o *« : b'»v»fc(^T?jt^.nV^'*. sfc*&M-t? 
Txvtz 2 j^«m<b#i«c»gWilyHit 5 omt^im 

Tab -5. ' 

[0 0 8 3] 013, 01 4*5<ktfEll 5{C*5^T 4 ,C 
©^J6©f&ffii© US IGBTtt, h U>f 4 >%fcfM 
$n^N* XS y*«*4 5 nymMWpWTBftizM 
fifcSnTH-S. -TfcfcS, P^X«*4 4 / ©®ttfB}£ 
&A,TN*X5i ^^4 5*i»ttlrMJnjsn> icDN* 
X 5 v *m® 4 5 CD^ffiicM P £WT£ hW?=-#N* 

I 5y^«t4 5 ©s^isiir^o TSffi^n, gfe- 
* 4 9 «sw6 n* x 5 y & mm 4 5 k'sU 

xfg®4 4 ©iiffish&tgB&snTVs. %©4its©8B#© 

#tfi£«*fi&©J£ii 1 ©UHl G BT 



< u > »M¥8-3 1 6479 

[0 0 8 4] :N + X5y^il^4 5CD^ffl^SC©,t 

5 te&^^tc^g-r-s d £ ic «fc 0 . x * y if mm 5 1 

■WWXS.yjrmmA 5RtfP^-x«i£4 4i^3> 

T€?> n>9ir KM^^j^-raietovx^-rns^* 

■r*i65.S*t«<Sc*. fJ&:t>-&. 01 lfC^sn^Pv? 
X h/t^->7 2 S^TSISfcVX^Tn©^^$ 

0 2©J:3hN*X5>y3'g[^4 5 €r^fcy~ K 

jo mffi4 9«>t>-ia--5^tit«bT, t)v<DfflLmki!fi*im 
a < mm? 5u t *. 

[0 0 8 5] fotifOi«Mi4t|ISTfTt>i 

[0 0 8 6] <mmomm3>mi 6«» c<o«^«ds 

& : KBO^©:^fe©,up! I G B T©g|J^»rM0T2b 
*. 0 1 6 tisViT, iI©IIJS©^Ji©US! I GBT 
tt, NI 4 3©ff*^jp< UTN14 3 tN" l4 2 £ 

t>©T** ? ^ 

" [o o 8 7] 'z&mttrimmiz&KT'b, *>#;m\Z& 

V^TN" IS 4 2lcft A$ nfe*— JUiX 5 > 5 1 

Ktk'tT#<^ Nl4,3l:J:ot*-;niP ^-XS 

4 4 «t*#»f *;c 5 i^tisi|sn* c.tjc* o, N-i4 

2 £ IM S 4 3 i©^iS^© N- IS 4 2 ^-JU^s^ffl 
^ n, jfe*£ btN" l4 2 «0 5 0CSL tc^^- 

.[o o 8-83 a 5 ic c ^mmomm^mmom^N n 

16.6 8 93 0.1 7 «N- J|.4 2 £ Njf 4.3 £©ig!t^S 

D P ^-X© 4 4 ©KaipS«:.ttN 
+ X5 y^fit4|©gI*,f,N:l4;2£N&4 3 £© 

>lteVce(s*T)T<fe-S. 

[0 0,9 03 ,:o->s a i/-> 3 >(!)^ii 1 m?mm 

4 5 ©$ffl^ &;N"'S 4. 2 £ N + A y7 7 l46 £ ©%# 
ST.©#3 tt#2 0 0 (im, C<0N-f4 2©^F>B*WB 
Stt5 X 1.0 13 cm-\ hU>^4 7©MRS^ijifj4 
, Tf, N + X 5 y *"®« 4 5 S © h U-.^g 1 4 7 ©^ 

[ o o 913 0 1 f\zis^x. A-A\tm?&m& e. © 

P ^-X® 4 ,4 £NP.4 3 £©£#gi£ L T fe D , 
v 07^>±©WffiS^>«J5CD{j|«, p^_ x p 4 
4 £NS4 3 £©*#m$ £.N-» : 4 2 £N@4 3 £© 

so mfrmzttmii, ^*t3N@4 3s^t^^«^©M 
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[0 0 9 2] 01 7^e>^»e>n-5J;-5l^ Vcimn 

(o&momm-zte. n-®4 2 tNi4 3«h©^ai$ 

[0 0 9 3] CWS5Sfi©^88CD«fc'5(CN®4 3 tN ® 
4 2 hi^>-7M 7<D&Jg| < J;0 ! bSKfc5«}:3 

KNJS4 3 SrfidgSrf ^{Clffi^^XODK^ 

)5^'<-Xl4 4iNl4 3£0:!85W>£,:*:i§f<3§ajL 

C0 0 9 4] ££ffiJE^77.#i^©-C, Wffi^feSttZ 
*6TLfc^@&CDNJi4 3©JP^"C«NS4 3C9jp.fc.tfl 
J¥<fcofci:LT*>, NS4 3^>«J|g*^^-7«j8 

[0 0 9 5] Z.<D&m<DMm<D&?tZN134 3<D 

m&%m< LTN14 3 tN-I4 2tOWM/> 
^4 7©^J;t3 ! fc^<^§J:5tC»^U SSfcN* 
y 9mi& 4 5 ©¥B«m£, HffliCDJ§?& 2 3 1 

[0 0 9 6] <3ljffi<©J&a}34>01 8«. 

•5. 0 1 8 J1©US! I GBT«P + 3Wi?^ 

P4 1 f:JgLT«&N-JI4 2$BH^!U C©N"14 2 
OJ»*.&nl/^^«JEtft^Jin$n^fcP^-XJg4 4 

[0 0 9 7] i»JE57 9X*t2 0 0 0 VJW±CDSS©JBE©* 
iifffi£58{£-r£&«e>©N-®4 2 ©J?*. 
a<a>&9JlKft5. £©fc«>3t : ? 1 £®jrr*££l;:P* 
± \Z N - J8 4 2 & X tr * * -> * \Z <fc o ^-r 

-r-s^ttcto, mm^xb%&m\z-rz>ztweg 

•5. 

[0 0 9 8] 01 9«01 8<Dm»f-b-M¥m&&W 

n&MvMWw&i&mv&ftmwm-v&z. 019OU 

HGBTtt, P* 3 4 nc&UTttfcN-Ji4 

2£gE^U c©N-B4 2CDff*<£nl^^^«£E*iW 
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i)D$n^B#lCP^-XS4 4^e>Mtf££2Jg,J;«5 , t>J¥ 
<^*<fc'5t-r5»i:i:t){cN©4 3C9J9*SJ5< LTN 
143 tN"l4 2 £<D®.$mYV>^4 7 <0 
tSg<^:5«t5lwbfet>©T. 01 8©*-&<t:|IUtl©8i 

[0 0 9 9] £ftZ,<Dmffi(DMmiZ}mT. tS^iZN' 
X5»/^4 5©fIMS, ^SfiCDJgJg2ro«t5fc 

nsj-\zTz>zt&-czz. 

[o i o 03 &\zz,<Dmm<DMm<mjmiGBT<Dmm 

1 GBT©ttft*«fe©«ieiisic*tt**^*s-r*» 

cicTttsijfiw^jii \zfjk\sizm&jjm 

[0 10 1] N->/iJa>St56 2©-3=Hlcp 

n^i««&saAb, Tx-^-r^difcioiSiiuxp 

*^V{7&mGQ*&1$.~tZ> (02O#SB) . 
[0 10 2] *^TN-^>Jn>*tR6 2©ffi±M{;:N 

SfttfcLNJf 6 3£jg/j£T5. CCDN@6 3©« 

HlfcPSPRMWfc&AU T^-^-rSCtJctDP^ 
-7S6 4$»figf5 (05 #180 . 
[0 10 3] COt©^ P^-XS6 4CD^®ICN*X 

[0104] 02 iltzv>nma>Bffio>umi GBTC 

&wMe>&&3Lmz&ttz>m=?*7K-?mftmmm~c%> 

Z. 0 2 0 ©Sit^feTtt, P'3t/^^)|4 1(;gl 

P*3 1^^^J14 1 tN"I4 2 tCDHlcNVS* 
y7rJI4 6 SfattTfea;^,, ;:©;!§£-<Di3!ii#jfe&t0 

2 1 t^SnTViS. 

[0 10 5] 02 1 N-v-U3>Iffi 
6 2©-£HKNSmSJfi<fc£aAU 7--M.5C:t 

iZZ.ON*m6 l<D&m\ZPM*MV>>*&.W, 7~~ 
^t5Ctl:«tOP*S6 0SifiEt5 (02 1# 
H) . 

40 [0 1 0 6] ^Vi-CN-->U^>StS6 1 (D^^BtCN 

$J£*LNB6 3?&^-r*. St^ ^©NJS6 3©^ 
B(CPa7K«r«aEAl/, Tx-Jp-T-SittCfcDP^ 
-XS6 4S^fS (0 5#Bg) . 
[0 1 0 73 Ctf>f|CD, P^-7l6 4 0$ffil;N 4 I 

[0 1 0 83 Z.<DmM<D&j&<D®fej:n\z&\,>T, n- 
116 2, N16 3R(yfP^-^g6 4 <D7FSSfi48r8IK£, 

50 ^n^nc 2 , c 3 s.(^C4 tufcts^ ^ne©w#?jt 
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[0 10 9] «±©<fc5tC©^tt©JKfl8TH, N- v 
[0 110] <^*&<D®$85>02 2\t> Z<DftW<D-2 

%\z:m<»mm<omWi<D\jm i GBTCDgB#»rffi0-c& 

•5. 02 2»C:fcHT, N + n77rS4 6^P*3U^3' 
Jg4 1 <D— SBSSSUTRtBU u©N'ny77l4 
6©StilStP*nWi7^4 10gffii!i<i:%l:3l/i7 
*«ffi5 2fc&&t£if&l/rV>.5. 
[Oil 1] I GBT*t*>«SB^6*7ttffi{;^5|» 
t, X* y^«ffi5 l*>&©«^CD&A7W?.lhU P* 
3 l^:*g4 1 ^e,N-»4 2^©t-MaAt)M 

£*«ffi5 2'NtfettTf?<. C<D^N t 7ty7rli4 6 

**ii<3i/^j'fi5 2©^tc^«j-r>5ci:*t-c^ 
S! I GBT©^->t7©Xt;- HS5s<-rsrtdtt 

[0 1 1 2] £fc0 2 3fiC©||JS<D^»iOS^Tfe 
SUM I GB T©a?#Wr®ElT?&5. §Uj& 

»j^s8 4 oN"§4 2 omwifrK r> m^k^.<Dm^\z 

l^*®4 l©-|B5&J|iiLTSat, i(5DN-S4 2 
(08ttHtP , 3l/^|4 l <D&m&£1b\Z3l>ir9 
5 2 tC^ftli tsWbTV^. 
[0 1 13] £ 0 2 2©*1fiO)JgffiltM«l 
fc. UI I G&TV>*->-*70)mz. N : .i4;2l:« 
«9$nTV^«^*t^jg<n 5 2 cD^rtc^Sr 

T-SC tj5<T?^S. ZWfctbUM I GBTOD^— >W"7 

[0 1 14] Z<Dmm<DBmO£5\ZN*;Sy7rmA 

6*?tttN-@4 2*tp*3i^^@4 1 <z>-m&n:M\s 

[0 115] ^(CCOHJSO^SgCDUffl l GBTOijjfi 
75S<Z>— 0H£ifcgrr 02 4 1*£ ®HiS©?gS8CDUS 

i GBT©sigxeic*ttsis^©ai5^»f®0-ca&s. 

[ 0 1 1 6] H 2 4 tC*5V>T.. *1\ N->'J3 

6 2o-iii:Ns^tt$ftAU, r--jvr*£t 

K«fcONig*M&&l!£iaLN*Jf 6 l^^fig-r-5. 
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6 1 v&m\zpm*m®z&mm\z&.\LT--Mz£ 

9#gfcU N*I6 l<D-gBSffi£®tbH£LT2£U 
S#?W{;P + 3Vi7^»6 0£^j£-r-5„ 
[0 117] :CtN"->ij3>i«6 2CDfifi*HlCN 

•5. 

[0 1 1 8] 02 5«CC0||Jffi©^Sg©US I GBTCD 

&Mm<DM&j:miz&rtz>m : ?o>&ftmm&-c&z>. 0 
20 25 <ommM-c\t. n- ^ u n >s« 6 2 ©— ±SIC 

[0 1 1 9] 02 5K*3V>T, tf. N->'Jn>lfi 
6 2 ©-^WtC Wv>X h £«JBU W-M®ffi3M\Z «k 0 
-aBS!P£i*W-£U>>7 > h/1*->8 0?5i^$n, £ 
CD 1^3. h/^->8 0SYXi?itTN- ->'Ja>S 

fCJcOifctilU N-->U3>^«6 2 05-|fB^H&roffl 
^ CO i 2 0] CCD&N" ->«J3>IS6 2®ifIl:N 

*■ 

[0 12 13 5 NV\'y77 

H4 6tfelJN-§4 2^P*3^^^J14 IO— SPSrS 

[ 0 1 2 2 3 <SIJS©^Jii6 >0 2 6U, £ & KgiJCDgl 
^cbj^jicDUgJ I::GBT0¥BEIT*5. .S& 1 02 7 
45 itf0 2 8 «, -5-tl%n0 2 6 CD A - A»f®, *5«fc 
5(7 B-B»fBi{C*5lt*»fS0-C&-5. 02 6li, 01 3 i 
157^115 1 t5cfc^Mife&|^5 0 ZWLQ 
®^&tt&Tji*>*lTt>*. TfcfcS, 02 6Ktt. U 
Si I G B T £«Sj*^53f##S;RCD (iSy^f 

02 6tc*5^x, 2^^T^*nfc^ctt, %mm 

BM5 OT?ffltonSffl«$^LTViS. 

[0 1 2 33 Jin6CD0{C^-rj:'5^ ifflUIIGB 
TTB, N*X5yiJ'®^4 5 (5 5) hU>5!-4 

40 <DM®2vmmt\mmmzmtt.-3T^2>. -r^t>-&, 

P^-X@4 4 t»i(g|B5 5 5 XSlCgBJlJ 
[0 12 4] CfflgfCll. ¥«#:S«<D±i®(r45tt 

©hu>^4 7<7>n-rno^-rnTt>. p^-x@4 

4 ta^gg 5 5 CD3X#£, «IC-^©j£ST?a-5. "T^: 
50 t>-&, K<g^^-r*^ftOVX^>'^-> 
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[0 12 5] Vlttf-oT, a>92 h««*?g«f5fc 
■5. ^<D^m. gmommizmrz^Mtziz h*tg5M 

[0 12 8] S6C P^-XB4 4*tM^>?4 7tC 
/54L^P^-XB4 4 0g|5^^'biljiLT> I*.^S 

«. nnowmi, 2<Dmmzvc*.x, ^wcMtKK 

t, iiCRBSOA GB/t-f7*ft£»fNW*;Reve 
rse Bias Safe Operation Area) jPSS^tV^fJ^fc 
•5. 

[0 12 7] N14 3B, RBSOACML/m fcf 

severs. £ 

^-r-5>Clt{t«toT, RBSOAlC*fbT\ NB4 3© 

t>-rfrt£-?^i-x<Dm*§-ft*mm-rzt£'h\z. a sic 

[0 12 8] fc*>, 02 6~02 8TB, «©N*I 
5flt, S5MS^Th^?4 7 ££MbTim 

[0129] <nm<DBm7>m2 9\z > -zzizmom 

M(DMt&<DU§H I GBT©¥®0T&5. 03 0 

*j;(^B3itt, ^n-enia2 9CDA-A»fs, 

B-B^f®lC*lt^l9rffi|g|-e*S. 12 9lt 02 6 £ 

mmz. us i GBTSi^#iM«o±3Ei* 

^UT^5. EI2 9t:^T, 2j^«ilST^n 

fc<g«Cte. BRJ]*&*»lg|5 0Tffiton-5ffi«4^LTVi 

[0 13 0] jme>ro0fC^*rj;'5IC, ufflUi I GB 
T"C«, P^-XB4 4&J;tfN ♦ 15 yfffl&4 5 
tt. I^S5©^ai2<Dg|t (013) fcRHKOBttT, # 

5»?M4 5I1 ® : 5 L ffl©¥TOtK£;£bT^5. b*> 
Lfttfte,, ^SBCD^ag2©gHtttS^0, MUECtt, 
N + X5 y*r«i*4 5©hk>f4 7lc»ofc#tttf 



< 14 > 43W8-3 1 6 4 7 9 

.215 

#\ i"fcfc^&^IK5 5£®^;fciH$#£t^T«oTV> 
^'^S«4 5 «*iSffl$5 5K*5HT©#. 

nt>nz. 

[0 13 1] N*I5-y^«4 5fflhl/> 

^4 7lC»o^^^£aji-r-5«SgI 1 tt. 
?4 ^ 7IC»-Dfc^rp)fc8gn, $6fr»^5 5£i|§Sib 

&2 ttt«-r*t, msijiitt, x5-/^«jbi5 i^t 

N*ZSyi'I«4 50f* 1 .kDSUffi 

"£MV>W&2 \Ztt'<T±%fcmi£1&TW&±-? 

[0 13 2] i<0«£E|S$TO±^$», N*X$5/^« 
«4 5 ©?IMKg&#<Z) h b>3^4 7 

Ri N*I5 y 9ffi&4 5 ©StfcgBtfCDiHW 

^ fcJt^T, P^-xe4 4©85mS©h^>^4 7{C» 

T, g$L«**Jl 0~2 0 AimgJK, itSWtt^l Atm® 

tt, ^*lR]ffiin:Ri^ilf<^:oT*3 0, N'lS-^US 
4 5<D*fc^b^«JEI$Ta*t>&S$tt*. 
[0 13 3] mffifcTtt* ««I.#*£Vit3:£*3l<fc 

tt. €fflE 1 1 tiffins <, iS»C «8iEIiA^^<«JE|t? 
[0 13 4] CCOidfCUT, N*I$'^®«!4 5$ 

40 iS^Tfe, ^JS©^Jg6©SBtlSI^iC, RBSOA3&t 

[0 13 5] <m(SO^«g8>03 2tt» ae,lrglJCD* 
JfiCDJ^SIOUM I GBTO¥ffi0t?a&5. 03 3 

WU 03 2OA-A»f0t*ttS»f®0T!'fe.5. 03 2 
tt, 02 6 i|^1t^, US I GBT£#l/£-f£¥ij|#X 
tR©±*H*a%LTVi*. 03 2lr*3ViT> 2j& 

®«8TSl*tlft:«^C«, BW^li5 O Ta^n^m 

[0 13 6] Z\tl<b<Dm\Z7K-?£5\Z, ^©USIIGB 
50 TTB, ¥*#S*©±±®-sj|tli-r5)P^-7 1 B4 4 
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©«*& t)it)tP'<-xi4 4(Dmmm\z, p^-x 

m 4 4 «fc D & ffi P S!^$Bife^Wf * P * © 9 

l^^^nrvis^, nmomm i ©gg (02. 

[0 13 7] P'i9 1A«snT^5!J:ei;, P^ 
-^§4 4tl$ ^fil5 1 tODm©il>^^ H^trL 

ffi<&-5. ZCDlttb^ p^— XS4 4'\gALfc*-^U 

6. 7©g®t|^^Hc, RBSOA*iBfe#Stl*i:t.i5 
[0 13 8] ft*, P*f9 lK^snspspRW^ 

[0 13 9] 03 2, 03 3TI1, N*X5y^ 

^4 4 ©®ttj®K p*@ 9 i «jssnT*nii, n« 

©^imS:#-r*. 0y*tf, nmOMfa 2 C9£S (01 
3) ©P^-X®4 4©gtiiBiK, P*»9 i#tj*&s 

[0140] -d€\z, z.<z>nm<DMWt<Dmwe>mmj?m 

f3V»TIW!T*. 03 4*5<fctf03 5tt, £©l£g© 

05~09^L^iie*t^ft$ns. 

[0 14 1] ^-©^, 03 4fc*-r«J;5t, Wf**ft 

©smtHBai-r-s p ^-xi 6 4 o jifiiHK, a^egc 

■'□f*I/S>7h^->8'2ii», §&{fcllSl6 9*5j:tf# 
U ~>'J Zl>7 0 ©JtteJB/fcSnS. US?X h/t>— >« 
V 2tt. 06KSL&l/y7 h^->6 5 tmmz* & 
KM 6 9 *5 «fc^ ij ->y 3 > 7 o ©SB^fcfrfc^ T 
* JBttfc** 4XHKCJH nt«R 

[0 14 2] p#}C0 3 5©Ig|g^t- «fc5IC, 

aA3tifcp^>FiSifiife(Da;M**fTt)n*. o^t.'h 

1 0-01 2<DxmZ&nTZZ.£lZ£vT. 03 2* 
[0 1 4 3] 0 3 6 43«fctf0 3 7tt, Z\<b$mv>Wm<D 

mm<ommizmvt^h^—z> w\ *wti8HT*s. 

n-r * i^x n^^-> 8 3 a*, p^- 

X@6 4©SffifcJg^$tl5. l^X Wl;* — >8 3 
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[0 144]p^Jc, ki?Z>b/V?->8 3&mm#£ 
UTffl^t, P P^-XJf 6 4©£BK;gjR 
«lca^t5Ctl:±oT, P , l9 2«jn5. 
-?■©«, VS?X N/^->8 3 SRiSLfctl;, 7-- 

nt>tvs>. 

tO 14 5j-"2«r& 03 7 (CTK-TctSlt, P*19 2 
SS*?W»:S'5«t'5lC, Ui'Xh/^->6 5i» ) P^ 
-XJ16 4©g®fcjgj£$n£. ^-bt, h/^ 
10 ->6 S SrjSiK^t LTfllViT, NSTMftSP^-^ 

®6 4©ssicsj?«iicaA-r-5r:tfc<t^T, N*X 
ttAsn'fcNS^fcottibWTfcn*. o^>t, 0 

7-01 2tDX@SHfr-r*^i{C«toT. 03 2*5«fc 

was 3 iz^vfzmnibmztiz. 
toi4 6] Bi3 8ii zwtnmoj&mommn&mij 
m\z&v&* ££fcg<jcDm^fig0T&.5. z.<n>m 
tofceo-ctt, _sr, 05*«fc^06«c^b>txe)&t^ 

49 fr*n*. 03 8fc^-r«k3{^ ^frirE^J-r 

®«?Wlw«5Ui>Xh/X^->8 4*t, P^16 4 
OMtSJMtStl*. V-^M^->8 4tt, N*X 

5 y * {&£ 6 6 OK|IB«Nt < P 'S-XJl 6 4 © 

6 5 tN«©¥MSTfit>ns. 

[ 0 14 7] O^jc, kvX h/^^-> 8 4 Srffi®c#:<h 

30 JRWtftAtiuttioT, P *®9 2*tjg^$n 

--^SJfil" Httr«toT, & AS n& PS!^FJ»fi^©J£ 
***ffto'*i;*.. .O^Jvrr. 17-0.1 2©XS*Hfff 

•s^tic^bT, 03 2*«k^03 3iz7jkvrc.mm&n 
ens. 

[ 0 1 4 8] 0 3 9 \t. zcDmmnmwwmmommji 
mzisftz, 2 *>\zm<z>m : &7rr?j:mm-v&%. z\<du 

jg^rfeWTtt. 0 5 is J;tf0 6 fcwU&iajWfc 

ff*n*. P^ir, 0 3 9 fc^fJ: 5 1C, Pm^Mtot: 

40 *mftmtiio)±m±mz&A?z > z\£\z£?T, 

T-TMjrrcitioT. aA^nfcpa^ijifi 
t&©i£«t*tfft>ns. o^tc. 07-01 2©xe*n 

ff-fSCtJCfc-DT, 03 2*^03 3 \Z7KVttmm 

[01 4,9.] 03 iQjm^tsmmzm^ m&r* 
%p+m 9 2 pim^ii^ n»i5 * ? 

ft®, 6 6 C^itSNS!?FiHfi^©igfitCtfc^Ti-^ICffiU 
50 [0 15 0] Pa^«**ttAUTP*»9 2$ 
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[0 15 1] ^<o\Z, £J(±04c><D!Kjfi*&WT?«, P 
'192 A«^};«3nS:AS, -Wz. P + JS 9 2 «J* 

-X/f 6 4 CD»|iJ®0^{r«-iS l/Tttfe-fs Z. £ \Z£ 

t>T, tt«o^€r»-r*p^-xji6 4<Dmmm\zp 

'19 2 ZBtifrZ Z. 

CO 1 5 2] aASnfc7F*e#;S!l2:«$-a-§j5:«> i<? 

©7--;Hflt WLfc0 3 6&5W103 7<£>X 
gft£©&AXg©it&KfTfcftfc<T%>J;v>. -Tftfc 

[0153] <mm<Dmm9>m4 o\t, 2$\zm<d& 

^■f^¥«#:*«©±±B5<7)«|jStt, 02 0>5pffl0T^ a? 
S^ns. I4 0it 0 2©A-AWrffifc*SltS»fffi0 

[0154] EJ40(C^J;'5C iODSBTtt, 
>^4 7©«S|5tCP + S9 S^^nT^S^AJ, 31 

ffiv>Mmi<omm£\mmMizgku^T\,>z>. p*b9 

3{C*5^SP^Mtfro«ffitt, N-B4 2{C*5ltSN 
Sf^FM^OiSar (%10"~1 0 1 " cm- 3 ) fit_t©iS&$ 
{C»5£$n, $f£L<«Bgl O 16 cm->£U:fctt£3n 
3. raWtr, N'l*y^i«4 5K*5tt-5NS^FSE#» 
cDjgS (^10"~10 !, cm-') £TF<DiiS$fciS5£3 30 

[0 15 5] 04 143«fctf0 3 2H P + B9 3©SS* 
^ittBJ-T^^0-e*-5. ^tl6>©04 l*iOT4 2 
tt, P*JB9 3a<t8ttS*lTV>fcV>i:£, *j 

cktf, t£ttSnT^*££©N-Jf 4 2ft*>W".&«|M)- 
^Sr^ttfetST^LTVi-S. 04 1 fcjjVrJ: 3 «C, P* 
Jg9 3 5&tfcVi£i!?fc:H YV>*?4 7©«pT?Jt;fe#l§$< 

[0 1 5 6] — 04 2IC*-r<fc5[C> 

LTSitS P*g 9 3 tfi bU>74 7 (Dmrnztttiaz 
Sn5. Lfc*ttJT, P*B9 3#&tfSn*04 005 

5. 04oi?«, mm<DB&i<Dmn\zp+m9 

^J^.«HiSrojgIi8 2 0SBlrP t ®9 3 &&\~}Z>ZL\Z 
[0 1 5 7] 04 3tt, ^J6<7)^S83©Sfi (01 6) 50 



- 3 1 6 4 7 9 

30 

KP-JS9 3 £i^t£^£7*-r»fE0T&<&. COgffi 
^«5©^8g3©gfia:^t^ N)g4 3tP^- 
XE4 4£©ijyW > Wyj-4 7<DJSSBJ;l3fc$6{C 

sg^&Bicj&fSsn-no*. p*i9 3it mtgfiro 

fifffi£ift»£fcn:}-T73:<. NS4 3tP^-X144t 

[0 15 8] BI4 4I1 N"®4 2 £NJB4 3©ig#<7> 
01 7 tffi— ©y7 7»C2t>©ft«ac 1, C2 

amtrasn-c^s. tt*cii2. 0i70»Sib— > 

a >©2f&ift-3fcgB»C. P*JI9 3#Ktt$n&£ 
€rro, N"I4 2 £Nf§4 3 ©igftCDS?;* £, »BEtOD 

[0 15 9] Eft^SC P + J19 Satiati- 

on* JltfcioT, fflEEatiS<&£*:tt-T?&<, WEE 

atC'TSCt^:< > NI4 3£$6{a3<-r-5;ii#isj 

[0 16 0] S&fc, fiffi#2 0 0 0 v&m%.z>mffiK. 

lft«C2lc*5CWfc*-rJ:5te, BJNKd 
fC*f-r-5VcE(SAD ©^-fb*sj;0^t^:-5. COfc 
«>, i^KJEEOgfiT?«, NM4 3£m<-?Z>Z\ii\Z£.-2 

iS5lffJEOgBt?a&5(lt*, P*S 9 3^iaitS^tt«t 

[oi6i] -o€\z, zv&moBmommGommjsm 
5 -0 7 \zmvftxmamn $ns. 

[0 16 2] -?-CD^, 04 5 fcjrr«fc3fc, ^{b^6 7 
SffiK^tbTfflViT, hU->^6 S^S^WlwPM'F 
»E^<&aA-r*Cltl;j;'oT, hU>5=-6 8(Dtf£gpjcP 
*® 9 4-/)W&f2tl%o K-ffcflg 6 9 V>M& 

[0 16 3] uOfcft, PS^»B%oaA^7bifcS 
t£, hb>^6 80rtgJC08©m^l!g6 9tlH^0Difi 

KftK*— fl»*u £e.}ci&3c-r-5xgaiiiifj3tt 

ctd^-rs, hu>^6 8 ©figs© pes® 
*-f5;i£an?££. p t B9 4wa«(Dfcj«><oT-- 

[0 16 4] ^-0^, 08-01 2©XS i £^fT-r«.i 
tlUoT, 04 O*^Vi»04 SiCM^t^lHi, f 
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tO 1 6 53 &*5, 04 5 Tte, WHkJBZ 6 7 £28;8g#: t 

T&&#&te.< LT, hU>9-6 8£*tfTfc< P 
P^*ifffii&£&AL.T'fcJ:V>. 

CO 16 6] £©££, hU>3 L 6 8<D&mZP*m9 
P + M 9 2 *t^jSc$n?>. N*XS y:i?a*6 : ' 6 Cfe'Pa 

k n*. ^i/t, p^xg6 4o»toBic;pvH9 2'** 
jgj&s n*©^, 5&£ u&aaTrwt, : a»s©aa 8 ©g 

S (0 3 2, 03 3) tR««^jR^»Wn*t 

[0 16 7] ffc^, 0 4 5 ©Ig&^ffiF* il t 
«t c T, a&®att 8 ©gSM P * © 9 4 S#jn bfcg 
SSrSSiST^CliT&t-e**. L*vfe. P*i9 4$f|£ 
tsii^- P*I9 2 ^^-r^XSS^T^ffS 

ns©r, aaft*tf&i?e*& t v\#Wjftuw* " 

[0 16 8] <*»«>^W^3j^<pjgM^fit. N*- 

trass arcfe&'n. 

[0 16 9] 

[«a©»*3 ai ®»w©i6ift^^ ha^i^sik 

S Lta 1 ©•feaffi^ttltTfj U7^jk«^~^ 
a3©¥«#Bftt«f|Bu li"2.'^J»4»i!:»'3;© 
¥a#B£©aiHE#©a2©#*^Ste^ 

* v U fcffi <'tt *./ S ©£j£> ^>^flE^«jtt<.ft 
2 ©¥«ftBK#$S£ftTV>fc«*t3fN-;i,flt.?-n-en 

ra. si 1 ©*met^2©i«@i©M^iai« J EE^t^ 
»m**t^ft < , /jN^*£fiT. ft«#©jes^ia»y- 

[0170] SB 2 ©JgBJo^jgy- ha#afM§jr* 

•ra, a#a 3 ^itMbrf2^^itia 

^•SSSfcWrS©"?, h ^^^^©aJ^^O** 
fPSft, ajE#**aLAV>. £©£», %&ty73)<% 

mto&EEom^fr e>ft&.<Dm?£-eM&i-rz : c tat-? 



a7> »gS¥8-3 1 64 7 9 

[0 17 1] ®3(7>%f)!Wjsei^y-hS¥ig^«T 

^««^S<pig;^m3 0i|£#«i:^0J5^75tJ9<^K), * 
>«£#— Bfl£<&5. £©&©, fttC&WBE^X© 
fe©^£c*TaMftCD^ttt>a*y-- 

[017 2] &4 ©ftHalfifty- hS¥3S#3£«T 
«> a 2'0¥4McifA4i 1 0¥«#JBeK9ls ZLOm 1 
©¥£#B©a2©£ffilClHS#Wi::©fflU I2(D^ 

[0 1 7 3] $&5©3gB;j<z)jsej£y- hffi^W^jtEST 
tt, ^1 CD^^g < t|g2(D¥«tt:et<Dmir^2CO^ 

'*#Bfe^aaaj: k> feat>^Kaaa©a 2*aa 
©a 6 <ft%**a«tjBesnTVi.5©T?, *y&m\zi$ 
v»T^6©*#^etj;oT^^©#^ikje)^n 

20 [0 1 7 4] »6©|gWOi|!aiRy-ha¥JIS.«£SBT 

ra. ,a 6o*ifi^ 1 <o#wm*nmvT. c© 
a 1 ©¥»#»©3B2 ©iHtcsaj^wjcsauTvvs© 

T, i)$.6. .©^iMt^jB^ 2 ©**a 
ftVvaVi©T,,A^ «^>^aS*iji<ft-5,. 

[0 1 7 53 ;A7-®iB^«>«#y~.ha¥9r#«i*T 
^v^« n ^bEainfca»*fc^«uicES8.s 

"• i 0 1,7 $,^ 8;©^?8©l6»y- hi^^ifiT 

«. a 4 ©#»^M©ami5*^ 5 ©#a^a©~»jc 

©-«ts»s|£ER$h*©T, ai ©£«&asa4© 
¥^a&ti?a 5©^a#a . 1 3 ^ # > -r 5 3 >^ ^ 
; Kaa*j| 4 ©^#^Bra±©mtffiB$ n&a 5 ©^ 

,^>-aa^»)ifcT^^n^a**^3»%< . -t 

40 •>'©aW^eH5ii:*t-C'*T, -b;l<©aaafl;«JT# 

[91 .7,fr\a 9 ©«a.©'»it^- ha^a#aa*c 
a, ; a' r©a«g*t. ,a4 o.^a^a®aaa^«r 
/^'Nr^.^p^|ji|^^^j3vVT(p^- i©a 5,©^« 
^a.ifeasnTv^©-c. as ©**#a*an*« 

«5©SIS^g<, ^.fftSffiPT^^f c©fc 

*. «SfE©^*^s4^fcfcfc-DT^-r-fk$n-5© 

50 t?, ^->*7T?"**.««©tt«»ro± , «-*. -r&tos. 



BNSOOCID: <JP___408318479A_I_> 



—679- 



33 

RBSOA#gfc»3n-5. 

[0178] 38 1 0 <D$gBJ3<D*&gsy- f>S¥*fcgHT 

«. h 5 ©^^s^sv^cjpff ■ts.m&nmmz&WLiz 

^■r-S^(nItC»-DTBH3S3tlTVi-5<DT. cn£©H4 
*5<ktfH 5 ©¥«#JgiH 1 0£«fffc#tgfcR3ti*=i 

^^^©v^nrai&injtrTtiTtK — 5£©Bd;»t©85 

[0 17 9] «&©¥fT&«tt©H5©¥J»# 
»a<»£3*£l,TV>*©T?> H4©¥*#«tti8fc8ffl! 

-rs. z&tzsb, mmw* >vtmfr ftm^&fr-r 

Sttl:, 8IK:&ftfe-r£H4©¥ 
3MfcJI©S&#£:*>S:iSL-t\ H 1 ©£«fi^v.£:&tt.5 £ 

[ 0 1 8 0 ] H 1 1 ©SBBJ©i|8j&y- hS¥i*#:gB-e 
te, H4©¥a»#Jf©fiaiBi©gB:SH::, **««*S©B 
^H 7 0**ft:B^^$nTV^©1?. H 1 ©£€ffi 
tt. ccsrof^is^n, H 4 ©¥$#«■{;:& 
S!$n-5. ■?-©«£*, Hl©£Sffi£H 4 ©¥*#»£ 

< v *-;va*jg 4 ©*tt#ji* sh i <D^mm^izm-f 

-5. 

[0 18 1] Hi 2 ©5g?Jf ©*&&$*- bM¥-mfrm&-? 
1 iS«i!©H 8 ©¥«#Btftff|©Is8B£&8rr£ J; 5 

»«*nTv»*oTr, «©Es«Hc*tt*«#©mtf»)&t«i 

[0182] isi 3<ofem<Dffimtr , -hm¥m#mmi: 

i **«sj©h 8 <D*m#mt>m<Dim&&wTz \z 
wastrel*©-*, Jftattttic&tfsttJiL®****! 

«*«*3<0i|*Wfl:Jirtfc«**jES**-rsfl!>Tf. H3 

\z. m8<D*m#m\z&vT* WBE*swta**ct* 

< h 3 ©#**#*©#$ < isijgf* c tat-*?** 

[oi8 3] m 4ofmoammy—hsmmtmm<o 
nrnxm-viz. *mft&&G>m2<D¥m#m<?>mmw\z 

£©H 2 ©¥«MM<2>7M4ltiUE.l: o «>KV»7MWUe 
KH 2 *«S©^M^fSaX • jfclft LH 3 ©¥##« & 
»flfcU £©H3©#i*#BaSKHlilMlS!©H4© 
U £0H4©¥$fft;JI©&BK:j8ftfi<j 

tig 5 0>2Mhm«»i&u h 5 ©^immmsbohb 



< 18 > ttn?8-3 164 7 9 

•5. 

[oi8 4] hi 5<D&w<Dtmy-bm¥m#&m<» 
mm?}&T\z. $&5<D*mfcm<D&m<D-mz, H3© 

[o i 8 53 ifi 6 o^wojft&y— bm^mftrnma 
«a#s-ctt, »5©j|s*ft»<D3iao-a5fc, 183© 

o x&mizs&m-fz z\ tare**. 

[ 0 18 6] H i 7 ©fSSBClfij&y- hffl¥#fl:gg© 
* -3 TfiTOGWME® * 2 i*gS©H 2 ©*$#JiatJg 

[o 1 8 7] hi 8 (D&wommy— hM*m#.mm<n 

T&E^fc^wH 2 *ttS©¥«tt£ft©XlBfc:H 1 mm 

tb. 4#fcH2 0*JIM*:JB««it««J|tV4Ki»ffio««*ft 
[0 1 8 8] HI 9©$SE©*fi«y-hg¥i*#8H© 

h/^- t UTH 1 ««M©T»fii|&*iaAS 

nS©-C> H2«)ifs*«:»©«ffiiBdt, H2©^«ft:S 

[0 1 8 9] H2 0®ft«a|My-h3!¥*#£«® 

^*E<fe»S©H 2 *«S©H 2 ©*«#:B*tii5^»fi«)» 
KCDH2 »«S©H6 ©**#:«^LTH 1 ««S!© 
H 1 ©¥*ff«©-*iii±tfiB1KSnfc*»fl£S«*sjg 

[o 1 9 o] H2 1 ©58w©iei»y- bm#m#mm<D 

50 na^ifeTtt, H6©J|i*#efeJ;^H2©iJi*fl£B*t 
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[0 1 9 1] JS2 2©%^Oi^i(ty--ha!¥«#:SpoD 

co-^®±ir, m 2 ««sicD^Fidfi^«aAi£«[L'Tm 6 
m i ««ao7Mi«£^iKftr « c mz^ r> xmi © 

[0 19 2] SS2 3 0%tB<Z)i^igky-KS!^#ggo 

10 19 3] |g2 4©%^o^y-KS!¥9l^gB© 
«SSiS*^tt, SB 2 ©¥##>!, fg 3 0*Nftj|f&bCft4 

*H*W'Ci»" C.*Jjfc;tfC 

tern i oaAigRofm 2 ©aA3ie«jff «ct>n*o 

[ 0 1 9.4] SS2 5 ©»?i©|^y^KS¥##Sll© 
MiS^STtt, j|4©ftAXSf£io3:. 'iS4©:f*# 

•oftimgic'- 7ffift*&©i$ v>$ 7 
j£$n*©T, jg i ©^««ga^7 cqpmmm^lt 
m4<D*m&mz&mznz. mmx&mK 

coi9 5] m2 6<o%w<Dimv-hM¥mfrmwo 

ffl^itCiot. $4 5 
tS , SB 5 <Z>f ««M| t SB 7 ©¥9$^S i *tS » 

*• • •. 

co 1 9 6] SB2 7 &imi®iMby~ hM¥m#mn<D 
mm^mx\t, I4©msi^^, sB5©¥i*# 

cot, m4<D¥mftm<Dmm&#<Dns<D$.mtemtm 

KTBfiSSn*. iOfcft, SS5©*3»#]g£fg7©i»iJ& 



8-3 164 7 9 



56 



to 1 9 7] ss 2 s<D&m<oimr-hm¥mftmm<D 
zf&mz^T. m<Dmmzm2<D¥m&mj:r)%jf;tfi 

«T«S©JP5 >>3B 1 ©SB 8 OfttfMMtjiia $ n 
[0 1 9;8im2:9©»i«©^^^^#g ew 

io mmftmru, %n$nwi&j:Tmm.\z*vx* mo 
mmzm 2 &pwkmm>-m*m 1 «« 

$!©SB 8-®*B&ft*f j*j££ns. -ffcfr^ ^feETS? 

*B*«&t'*-cia«T**. as-K, SB9©¥«#:jf 

#IWc^£tiS©T, ?->*yx%5igtfim\zM 
<tse 9 1 ©**&» i««ii-oi8-c-nijto»j«s n 

20 . • { ov.1,9 ;?:j*jra b.©«||©«Mty-,KffliNl»*si«© 
S?ji^fe-C«, ^8©^»flr^s^^«fej&©7F:$6^ 

c<Djtepi|^.»*!r*©T» »©ffl!is{c^ 1 mm 
m^Mm^m^mmzm^nfi.iiLx%. n&m 

«t-3T» M.OSjte«©Kif^'S©iy^8i©3sn*»^c<, # 



IB 1 1 ^*9#»lfCD»By^ HS¥3W*:Se©¥ 

[ia 2 ] ^^.©^©^^©^^Bign*^^. 

[03] fel ; ©SS©-|B5-feA©A-AWfH-t?©^ 
KiifHT**. * 

[04] *>mf£tnffiiiCDm&>S:7F;TifyyX& 
•5. 

[05] 0 1 <Dm@(D&mx.nmx$>2>. 

[06 ] isi 1 vmmtow&xmmx&z. 

[07] 0i©ge©Mjtxe0Ta&s. 

[08] - Mi'0M0MM£mm*»*. 

40 : ;[0§] .• 0i©sM©S^a:ig0T**. 

} tjaj..i.3 0 1 : -<D«is®.wa£«BT»«. 

r ;[04; 2J' . ,;0..1^^«©aiiiX8HT*5. 

. [0-1 '33 . , ^ik'©^ffi 2 ©jfij^y- >a¥it^a© 

[014] 01;3©^B©A-Af|f®T©fiB^»fMEI 
[015] 

50 [016] &%©jgfig 3 ©jisay- m*m#mm<» 



1 1 3 ©gg© B - B m ®T©B15^l|lfffi0 
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[017] 01 6®gBWifffit^->SJE^-r^5 

[0i8] mm<Dmm4o&i3iy-hm*m&$im<D 
[019] 018 ommv&Bmomftmmm-zab 

[020] 018 ©8fiCD«iiXg0T&-5. 
[021] 018 O^B©«iSXS0-e*S. 

[022] $zmv>Mm5<Di&my—hm¥m{£m&(D io 
[023] 022 <Dmwv>&&m<DMftmmm-c& 

[024] 022 0>gB<Z>$Ji&Xg0T<&-£>. 
[025] 023 ©gB©®igXg0T&5. 

[026] mm^mm&<nnmy-vm^mw-mm.c> 

gP5i' 5 FB0-ea-5. 
[027] 026 0SgB©BI5#H?rffi0T&.5. 
[028] 026 OSS©ia5»»fffi0t?ab-5. 
[02 9] SliSCDSIi7CDiffii&y-hS!J|4SS#:Se© 20 

S5^ 5 PM0-ea&-5. 

[030] 029 ®&B©fiB#»ra0Tfc-2>. 

[031] 029 ©gg©g|S#»fBiEITfc.5. 

[03 2] SygOJgag 8 <DtmV- hS¥3!*#8fi© 
fflS#¥®0T&5. 

[033] 032 ©Se©e5^rfM0Tab5= 

[034] 032 <DSB©SifiXS0-eafeS. 

[035] 032 CDgBOKitxe0t?*-5. 

[036] 032 <D : m&<z>mmx.mwT$> . 

[037] 032 ©SBO»ljiXS0-e* S . 50 
[038] 032 O9gfi©S9i§X@0"T?&5. 
[039] 032 <D^BOSiiXiS0T?J&S . 
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38 

[04 0] ^Sfi©^S89W«ei&y-hS¥##:^fi© 
[041] 040 0ttB & Jttt-4-*t*£«CDlMfs«|g 

wr-5«^0T?fes. 

[042] 04 0 »^Bro»fPSittWr •5«S0Tfe 
•5. 

[04 3] 0 4 0 ©&fi©3£JB0J(a|fl$#|tf®0Tfc 
•5. 

[044] 04 3<D&m<DW>^m^m\z^-rif^y 

[045] 040 OgBCDSigXS0T*S. 

[046] 040 <Z>gg<Z>§iitX5f§0T&.5. 

[04 7] t*»IGBTO9MI0Tfe5. 

[04 8] I GBT©^|aI&£^-f|I]j&0T?&*. 

[049] I G B T©»ffl|in»*w"ri§BSHT!**. 

[0 5 0] P IN^-ft- HC0N-@©^^UT«S 

[0 5 1] ftjfe© I GBT©N-l0*t'J7lS^ 

[052] «e*©«fi&y- hS¥i*#8B<Z>a5#»r® 

0-e*s. 

4 1 P+UU>79m (I1©^I) . 4 2 N jf 
(SS2 , 4 3 Nfl (Sg3CDWf«l) , 

44 P^I «4CDfi#I) , 4 5N + ISy 
(f5©f«ftS) , 4 6 NVty7 7 l (US 
6 , 4 7 hls>?> (JS) % 4 8 y-h 
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